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Abstract
Introduction: It is widely acknowledged that congenital anomalies heavily contribute to infant morbidity
and mortality worldwide, with an estimated 9 million infants (7% of all births) born annually having a serious
congenital anomaly that result in death or lifelong disability. The objective of our study was to estimate the
frequency of congenital anomalies at the Gulf Medical College Hospital and Research Center, Ajman and to
estimate the proportion of births with congenital anomalies per 1,000 live births. Materials and Methods:
It was a Hospital-Record based descriptive study of the 1,222 consecutive live births from December 2007
to June 2008. Results: There were 84 cases of congenital anomalies among the 1,222 live births; the rate
of anomalous births was 68.7 per 1,000 live births or 6.9%. Anomalies of the genitourinary system (40.5%)
were the most common, followed by musculoskeletal (28.6%) and cardiovascular (10.7%). Gastrointestinal,
chromosomal and multiple system anomalies accounted for 3.6% each and miscellaneous anomalies
were seen in 7.1%. Central Nervous system (2.4%) anomalies were the least. Congenital hydrocele (19.0%)
was seen to have the highest frequency amongst all recorded anomalies, followed by Talipes or Clubfoot
(14.3%). 9.3% of the male and 4.3% of the female population of live births had a congenital anomaly. Birth
Weight (p=0.005) and Gender (p=0.001) were found to have significant association with the frequency of
birth defects. Maternal Age, gravidity, parity, previous abortions, VDRL and Hepatitis B status, Gestational
Diabetes, Pregnancy Induced Hypertension, gestational age, maternal and infant blood group, nationality
and consanguinity showed no statistically significant association with congenital anomalies. Conclusion:
The proportion of congenital anomalies found in our study is alarmingly high and emphasizes the need
for more accessible nationwide screening, counseling and surveillance systems.
Key words: Congenital anomalies, congenital malformations, risk factors, maternal and infant variables,
Hospital-record based, United Arab Emirates

Introduction

A

congenital anomaly is defined as any abnormality
present at birth, either structural or functional,
which may have been inherited genetically, acquired
during gestation, or inflicted during parturition1. The
EUROCAT Registry reports that up to 14% of neonates
are born with a single minor malformation, 2-3% will
have a single major malformation, and less than 1% of
neonates have multiple malformations2.
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Malformations may also be divided according
to causal factors, with 20-25% of all abnormalities
having a multifactorial etiology and 50-60% having no
identifiable cause (Idiopathic)2. Environmental factors
(maternal illness, infections, drugs, radiation and
alcohol) account for 6-8% of birth defects, single gene
mutations represent a further 6-8% and 6-8% result from
chromosomal disorders 2.
It is widely acknowledged that congenital
anomalies heavily contribute to infant morbidity and
mortality worldwide, with an estimated 9 million
infants (7% of all births) born annually having a serious
congenital anomaly that result in death or lifelong
disability3.
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The United Arab Emirates ranked sixth worldwide
for the prevalence of birth defects4, and congenital
anomalies account for a shocking 86.1% of all infant
deaths in the country per year5. The last published data
(2001) from the National Congenital Abnormalities
Registry notes the rate of congenital anomalies to be
about 8.0 per 1,000 live births6. This places a substantial
financial strain on the government in the form of medical
and support services, with the economic impact of just
genetic disorders estimated to be as high as $200 million
per annum7.
The Middle Eastern region has a racially varied
population, high percentage of consanguineous
marriages and an older reproductive age group; these
unique socio-cultural characteristics are particularly
significant when it comes to understanding the
prevalence, pathogenesis and socioeconomic impact of
congenital anomalies8.
Past studies conducted within the UAE, while
comprehensively quantifying and describing the
anomalies themselves, do not co-relate the results
with multiple causative factors6. It is for this reason
that our study took into account the frequency of the
various birth defects as well as numerous maternal and
infant variables to give us an insight into the important
etiologies for this region. With clearer data, it will be
possible to both identify and prevent the major risk
factors as well as educate the public, equip healthcare
professionals and refine existing genetic screening
systems.

Materials and Methods
Study Design: This was a hospital-record based,
descriptive study of all the live births during a six month
period from December 2007 to June 2008 at the Gulf
Medical College Hospital and Research Center, which
is the main teaching hospital in Ajman, United Arab
Emirates.
There were a total of 1,222 live births, including
over 45 different nationalities, 621 male infants, 599
female infants and mothers aged from 16 - 48 years.
Congenital anomalies, congenital malformations,
and birth defects are all terms used to describe a
structural or functional abnormality present at birth,
which might be clinically obvious at the time of birth or
diagnosed later on in life4. However since this is a recordbased study, the anomalies included in the study are only
cases that were clinically diagnosed at the time of birth
by a pediatrician. Anomalous cases were determined
and categorized according to organ system by following
the International Classification of Diseases (ICD-10).
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In cases where more than one organ system
involved was classified as ‘Multiple Systems’. Cases of
eye, ear, respiratory, and unconfirmed cases of Neural
Tube Defects were grouped as ‘Others’ due to the small
number of cases.
Each newborn has a standard ‘Birth Detail’ form
filled by the pediatrician immediately after birth, this
form includes several infant and maternal variables,
including any delivery complications, birth defects and
APGAR scores. We collected our data directly from this
form into our MS Excel data collection sheets. All patient
data was kept strictly confidential and anonymity of
subjects was maintained at all times.
We used Predictive Analytics Software (SPSS Version
17.0) for data analysis. Analyses included frequency
distributions, percentages and Chi-Square testing (P
<0.05) for statistical association. Finally we calculated
the proportion of anomalous cases to normal births per
1,000 live born using the formula: (Number of live born
infants with congenital anomalies x 1,000)/Total no. of
live births

Results
During the six month study period there were 1,222
live births. The following tables and charts demonstrate
the various population distributions pertaining to each
of our predictor variables.
Table 1 gives the distribution of births based
on the maternal factors of age, gravidity, parity and
abortions. It is seen that the majority of the mothers
are aged between 25–34 years (61.4%) with only 1.4%
of the mothers were over the age of 40 years. Almost
half (48.4%) of our maternal population have had at
least 2–3 previous pregnancies with 6.8% (80) reporting
over 6 previous pregnancies, and 329 (27.8%) being
primigravid. As for parity, 711 (60.4%) of women had 1–3
viable live births in the past, followed by 359 (30.5%) of
women who were nulliparous. However only 22 (1.9%) of
women were grandmultiparous (≥ 6 viable pregnancies).
Over three-quarters of the population (80.2%) reported
never having an abortion or miscarriage, 18.5% had 1–2,
and less than 2.0% of the population reported having
over 3 abortions/miscarriages.
Gender distribution in our population was almost
equal with 50.9% (621) composed of male newborns;
the remaining 49.1% (599) were female, and 1 case of
ambiguous genitalia. Gestational age showed 6.6% (75)
pre-term births and a much lower 1.2% (13) post-term
births, majority of births 92.2% (1041) were full term
between 37 – 41 weeks of gestation. The percentage
of low (≤ 2.4kg) and high (≥ 4.0kg) birth weights were
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similar at 5.5% (67) and 5.6% (68) respectively, and again
majority of births 88.9% (1079) fell in the normal birth
weight range (2.5 - 3.9kg). One minute APGAR scores
were generally normal (≥ 7) in over 98.8% (1198) of the
population and less than 1.2% (15) showing scores 6 or
less.
This table summarizes the different anomalies
according to body system. Among the total 1,222 live
births in the six months, there were 84 (6.9%) infants born
with a congenital anomaly; ranging from minor to major,
single to multiple systems. Genitourinary malformations
formed the bulk of the anomalous population at 40.5%
(34), followed by Musculoskeletal anomalies accounting
for 28.6% (24) of anomalies. Cardiovascular anomalies
were third with 10.7% (9), miscellaneous anomalies such
as cases of tongue-tie and choanal atresia accounted for
7.1% (6) and Central Nervous System anomalies showed
the lowest frequency with only 1.6% (2).
The proportion of births with congenital anomalies
per 1,000 live births is 68.7. Genitourinary anomalies
show the highest rate of 27.8 cases per 1,000 live
births, followed by musculoskeletal anomalies with a
rate of 19.6 cases per 1,000 live births. Gastrointestinal,
Chromosomal and Multiple System anomalies had an
equal rate of 2.5 cases per 1,000 live births.
Among all the anomalies, Congenital Hydrocele
(13/1000) and Talipes (9.82/1000) were the most frequent
anomaly, while majority of the other anomalies had a
rate of 0.82 per 1,000 live births. Additional findings
included several cases of birth injuries; 5 cases (0.4%) of
Erb’s palsy and 1 case of Klumpke’s palsy (0.08%), as well
as 8 (1.3%) twin pregnancies.
Figure 1 is a percentage bar chart showing the
distribution of anomalies by organ system amongst the
anomalous population. Genitourinary, musculoskeletal
and cardiovascular system anomalies were the most
common in the descending order.
Table 3 shows the distribution of anomalous births
according to the different maternal and infant variables.
The distribution amongst the maternal age groups
appears almost uniform; in mothers aged between 25
and 34 years, 7.5% had an infant born with a congenital
anomaly which was the highest frequency, followed by
the 15 – 24 age group with 6.8%; and this value seems to
decrease as age increases, the lowest frequency being
seen in women ≥ 35 years, (6%). The Chi-Square test was
carried out to identify a possible association between
maternal age and congenital anomalies but showed no
significance. Only 2 mothers had reactive VDRL, of them
one gave birth to a baby with no congenital anomaly
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and the other had a baby with a congenital anomaly.
There was 1 case (10%) of congenital anomaly among
the 10 women infected with Hepatitis B.
None of the mothers with pre-existing diabetes
gave birth to infants with a birth defect. 6.6% of
non-diabetic women gave birth to an infant with an
anomaly, while women with Gestational Diabetes
Mellitus (GDM) demonstrated double the incidence
(12.1%); however this was not proved to be statistically
significant. Pregnancy Induced Hypertension showed
no association with congenital anomaly and in fact a
demonstrated lower rate (4.6%) of anomalies than the
non-hypertensive population (7.0%).
When examined by gravidity, the frequency of
anomalies did not vary significantly; the lowest of
anomalies were seen in women who had been pregnant
4-5 times 6.4% (13) and the highest of 7.5% (6) in women
with gravidity >6. Of all the primigravid women 6.7% (22)
had infants born with an anomaly and only 7% (40) was
seen in women with 2-3 previous pregnancies. A history
of previous abortions showed no correlation with the rate
of anomalies, with the highest frequency of anomalies
8.3% (18) seen in women with a history of 1-2 previous
abortions, but women with ≥5 abortions showed zero
incidence of infants with an anomaly. Women with no
history of previous abortion or miscarriage had the
lowest frequency of 6.6% (62) of anomalies.
Male infants showed a frequency of congenital
anomalies at 9.3% (58) which is over twice as much
seen in female infants, which was 4.3% (26). This is a
important finding as our study population comprised
of equal proportions of male and female infants; Chisquare testing also showed a very strong statistical
significance (P= 0.001). Preterm infants showed the
highest frequency of 8.0% (6) anomaly, whereas only
6.7% (70) infants born after 37 weeks had a congenital
anomaly, gestational age was however not statistically
significant. Both low and high weight classes clearly
exhibit higher frequencies of anomalies with 9.0% (6)
and 16.2% (11) respectively, with infants born with a
weight >4.0kg showing the highest frequency. Infants
of the normal weight class showed a lower frequency of
6.1% (66), birth weight was found to also be a statistically
significant variable (P=0.005).
The highest frequency of infants with congenital
anomalies is seen in mothers and infants with Blood
Group A with 8.8% and 7.6% respectively. The lowest
rate was seen in mother’s blood group B with only 4.8%,
Type O and AB with 30 (6.5%) and 7 (7.9%) respectively.
Infant blood group AB had the lowest proportion of
anomalies, 3.8%; Type A: 7.6%, Type B: 7.1% and Type
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O: 6.2%. Neither maternal nor infant blood groups were
found to be statistically significant.

demographic variable of nationality showed that
Europeans who constituted only 1.8% (22) of our study
population, had the highest frequency of anomalies
at 18.2% (4). However our largest population from the
Indian subcontinent which formed 52% (630) of the
study group showed a rate of only 7.8% (49) followed by
our second largest population from the Middle East with
6.3% (25). Africans showed the lowest frequency of 2.4%
(3) and only 3.4% (1) of subjects from the Far East had an
infant with a congenital anomaly.

Our study had only three cases of consanguinity, of
which one showed a congenital anomaly. 83 (6.8%) nonconsanguineous couples had an infant with a congenital
anomaly and this percentage was almost five-fold less
than in consanguineous couples, 33.3% (1).
Distribution

of

anomalies

by

the

socio-

Table 1: Distribution of maternal variables: Age, gravidity, Parity and Abortions
Maternal Variables
Maternal Age
15 - 24 yrs
25 - 34 yrs
35 - 39 yrs
≥ 40 yrs
Total
Gravidity
Primigravid (1)
2-3
4-5
≥6
Total
Parity
Nulliparous (0)
1-3
4-5
≥6
Total
Abortions
0
1-2
3-4
≥5
Total

Frequency

Percent (%)

310
705
117
16
1148

27.0
61.4
10.2
1.4
100.0

329
573
202
80
1184

27.8
48.4
17.1
6.8
100.0

359
711
86
22
1178

30.5
60.4
7.3
1.9
100.0

945
218
14
2
1179

80.2
18.5
1.2
0.2
100.0

Table 2: Total no. and prevalence rates of congenital anomalies by organ system Dec 2007-June 2008
System
Genitourinary
Musculoskeletal
Cardiovascular
Others
Gastrointestinal
Chromosomal
Multiple Systems
Central Nervous System
Total
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Frequency
34
24
9
6
3
3
3
2
84

Rate Per 1,000 Live Births
27.8
19.6
7.4
4.9
2.5
2.5
2.5
1.6
68.7
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Table 3: Congenital anomalies by maternal and infant factors
Variables

Maternal Age

Maternal VDRL
Maternal Hbv
Gestational
Diabetes
Gestational Age
Gender

Birth Weight

Yes

Group
15 - 24 years
25 - 34 years
> 35 years
Negative
Reactive
Negative
Positive
Absent
Present
Preterm < 36 weeks
≥ 37 weeks
Male
Female
Low (< 2.4kg)
Normal (2.5 - 3.9kg)
High (> 4.0kg)

No.
21
53
8
83
1
83
1
76
8
6
70
58
26
6
66
11

%
6.8
7.5
6.0
6.8
50.0
6.8
10.0
6.6
12.1
8.0
6.6
9.3%
4.3%
9.0
6.1
16.2

Congenital Anomaly
No
No.
%
289
93.2
652
92.5
125
94.0
1137
93.2
1
50.0
1129
93.2
9
90.0
1077
93.4
58
87.9
69
92.0
984
93.4
563
90.7
573
95.7
61
91.0
1013
93.9
57
83.8

Total
No.
310
705
133
1220
2
1212
10
1153
66
75
1054
621
599
67
1079
68

%
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Fig 1: Congenital anomalies by organ system and percentage of Anomalous Population
Discussion
Our study has been a comprehensive examination
of not only the frequency of congenital anomalies
among all the live births in the six month study period,
but also a thorough assessment of several maternal and
fetal variables. The main objectives were to estimate the
proportion of anomalous births per 1000 live births and
to identify any association between the outcome and
predictor variables.
J. Nepal Paediatr. Soc.

Since the only information available to us was live
births we calculated the Rate of anomalies per 1000
live born; ideally the total rate of congenital anomalies
is calculated per 1000 births, however this definition
takes into account all births (live & still born), fetal
deaths from 24 weeks gestation and induced abortions
or terminations of pregnancy after prenatal diagnosis.
There were 84 cases of single or multiple congenital
anomalies among the 1,222 live births that occurred
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during Dec 2007 – June 2008. The proportion or rate was
therefore 68.7 cases per 1000 live births or 6.9%.
The March of Dimes Global Report on Birth Defects
(2006) reports rates in the UAE to be 75.9/1000 live
births4, which lends credibility to our study due to the
similarity in our rate. However the National Congenital
Anomalies Register (1999-2001) in the UAE reports a
remarkably lower rate of 8.0/1000 live births6 and the
reason for this is because the registry excludes minor
anomalies that do not require medical intervention such
as congenital hydrocele, whereas our rate accounts for
both minor and major congenital anomalies.
March of Dimes also estimates the rate of birth
defects to be >69.9/1000 live births in most Arab
countries, compared to rates of <52.0/1000 live births in
North America, Europe, China and Australia4. However
contrary to the rates reported by March of Dimes,
studies in the Gulf region report significantly lower rates:
Saudi Arabia 27.06/1000 livebirths9, Iran 27.19/1000
livebirths10, Bahrain 24.47/1000 live births11.
A possible explanation for the very high rate
of Genitourinary (27.8/1000) and Musculoskeletal
anomalies (19.6/1000) in our study, is that they are more
obvious at birth than other types of anomalies and are
therefore more commonly recorded. Studies done in the
UAE in the past report cardiovascular system anomalies as
the most common followed by chromosomal (0.8/1000)
and then musculoskeletal6. Congenital hydrocele
(13.09/1000) and undescended testis (7.36/1000)
accounted for the majority of the genitourinary cases.
The most frequent anomaly in the musculoskeletal
system was Talipes (Clubfoot) (9.82/1000), there was
also 1 case of Lobster-Claw Syndrome and 1 case of
Oligodactyly (foot) recorded. The rate of Talipes in our
study is substantially higher than those reported in
countries like Iran (3.95/1000)10 and the UK (1.0/1000)12.
Urogenital anomalies only accounted for 1.2/1000 in the
UK12. Developmental Dysplasia of the Hip had a rate of
8.8/1000 in this study which is much higher than the
rate reported in the UK (1.5/1000); however 6.0/1000
is the rate at initial diagnosis even in the UK, which is
more comparable to our results, as most newborns
demonstrate an abnormal initial clinical examination12.
The rate of congenital heart defects in our study
was 7.4/1000 and this falls within the ranges reported by
countries such as Saudi Arabia (7.1/1000)9 and the UK (68/1000)12. Gastrointestinal anomalies accounted for 3.6%
(2.5/1000) of defects, with our rate of cleft palate being
0.82/1000, which is equal to the rate reported by in the UK12.
In our research, chromosomal aberrations
accounted for 3.6% of birth defects (2.5/1000) which is
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comparable to the rate of 3.1/1000 that was reported
by a study carried out on 24,233 hospital births in Abu
Dhabi13. The rate of Down’s syndrome in our study
was 1.64/1000 which is less than the rate of 2.2/1000
reported in a study done on 63,398 newborn babies
in Dubai14. However this rate is close to the rate of
1.2/1000 that is expected to be seen in a high-income
country versus rates of 2-3/1000 in low to middle
income countries3.
Based on established data an increasing maternal
age is conducive to the incidence of congenital
anomalies, however on testing this association with our
data there was no statistically significant association
seen. However 9.7% of the anomalous population had
associated maternal age ≥ 35 years and musculoskeletal
and genitourinary anomalies were the most common
types of anomalies in infants with older mothers, followed
by cardiovascular anomalies. We attribute the lack of
significant association in our study due to the extremely
small population of women over 35 years (11.6%) with
majority being less than 34 years (88.4%). Even though
our data showed a steady increase in the frequency of
anomalies in women with higher parity, the association
was not significant. In contrast to our findings, both
advanced maternal age and increasing parity have been
implicated in other studies with higher occurrences
of birth defects, and this is especially significant in the
Arab region where women continue child-bearing until
menopause6,8,15. A Case-Control study in Saudi Arabia of
30,159 live born infants, found mothers of neonates with
chromosomal malformations, were older and of greater
parity than control groups15.
It was found that 8.8% of mothers with Blood
Group A gave birth to an infant with an anomaly this
being the highest frequency among the maternal ABO
phenotypes, followed by Group AB with 7.9%, Group
O with 6.5% and Group B having the lowest with 4.8%.
Similar to maternal blood type, infants with Group A are
seen to have the highest frequency of anomalies with
7.6%, only 3.8% of infants with blood group AB were
found to have anomalies. Type B which was seen to have
lowest frequency amongst maternal groups was the
second highest among infant blood types, with 7.1%.
Congenital anomalies among infants with Group O was
6.2%, which is similar to the maternal rate of 6.5% for
the same blood group; however a statistically significant
association was not found. A review of literature
revealed only one comprehensive study of 14,018 births
carried out in 1963 to study maternal blood group
and pregnancy complications; however it too failed to
demonstrate a significant association between maternal
blood group and congenital anomalies16. Other studies
done to relate patient ABO type to congenital cardiac
defects17, and central nervous system anomalies and
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maternal ABO18 type also failed to reveal any statistical
correlation.
Our results for maternal VDRL status are
inconclusive due to the fact that only 2 mothers (0.16%)
in our study population had a reactive VDRL. However
many other studies have shown that maternal syphilis
may lead to several adverse pregnancy outcomes such
as abortions, still births, Intra-uterine growth restriction
and congenital anomalies19. Of the 10 mothers that
tested positive for Hepatitis B, only 1 (10%) gave birth
to an infant with an anomaly, however this was not
seen to be statistically relevant. Studies have shown
that maternal HBV status does not increase the risk of
congenital anomalies, and the sequelae of perinatal
hepatitis B infection is usually not symptomatic in the
neonatal period19.
Among those neonates with a congenital anomaly,
9.5% had mothers with Gestational Diabetes Mellitus,
and mothers with GDM showed a higher frequency
(12.1%) of having a child with an anomaly as compared
to a non-diabetic mother (6.6%), and although the figure
amongst GDM mothers was much higher, it was not seen
to have a statistical association in our study. However
this increased frequency of congenital anomalies in
infants of GDM mothers is in concordance with studies
conducted by many other researchers15.
Male infants had a significantly (p=0.001) higher
frequency of anomalies in our study, the rate of 9.3%
was over twice that seen in female neonates (4.3%).
Looking to literature there are several studies9,10 that
show no statistically significant gender predilection,
whereas several other large studies that concur with our
findings20,21.
Our study revealed no significant association
between gestational age and congenital anomalies;
however it is an established fact that pregnancies
complicated by congenital malformations are at an
increased risk of preterm birth22,23. The rate of anomalies
among infants born in the low and normal birth weight
groups was 9.0% and 6.1% respectively, compared to
the notably higher rate of 16.2% seen in infants with
high birth weight, statistical tests showed a significant
(P=0.005) association between birth weight and birth
defects. This association can be explained in terms of
the conditions that predispose an infant to be born
with a high birth weight. Large for Gestation Age and
Macrosomic infants are regularly seen in multiparous
women or those with GDM; and these maternal
variables have a proven association with increased rates
of congenital anomalies15. There are also several well
recognized types of congenital anomalies that are seen
in infants with high birth weight: genetic syndromes
J. Nepal Paediatr. Soc.

such as Beckwith Wiedemann and Perlman syndromes,
hip subluxation, talipes, brachial plexus injuries24, certain
cardiac and CNS defects and omphalocele25.
The rate of anomalies amongst consanguineous
couples was found to be over four-fold more (33.3%)
as compared to the rate of 6.8% among nonconsanguineous couples in our study, however as there
were only 3 infants from consanguineous marriages
(0.2%) in our study population, the data was insufficient
to draw a statistical conclusion. However with rates of
consanguineous marriage in the Arab world ranging
from 20-57% (50% among UAE nationals)8, there is a
higher burden of disease due to chromosomal disorders
in the region, and several studies have proven a strong
statistical association between the rate of congenital
anomalies and consanguinity8,13.

Conclusion
The frequency of congenital anomalies from
December 2007 – June 2008 was 84 cases out of the
total 1,222 live births recorded, the proportion of
anomalous births being 6.9% or 68.7 per 1000 live
births. The most common congenital anomalies were of
the genitourinary, musculoskeletal and cardiovascular
systems. Congenital hydrocele was the most common
anomaly followed by talipes and undescended testis.
Even though maternal variables like increasing parity,
reactive VDRL, positive HBV and Gestational Diabetes
Mellitus showed a higher frequency of infants born with
a congenital anomaly, none were statistically significant.
Infant variables that showed statistically significant
association with congenital anomaly were male gender
(p=0.001) and high birth-weight (≥ 4.0kg) infants
(p=0.005).
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